Transformation of BALB/3T3 cells by simian virus 40 causes a decreased synthesis of a collagen-binding heat-shock protein (hsp47).
The synthesis of a major collagen-binding heat-shock protein of molecular weight 47,000 (hsp47) was shown previously to be decreased after transformation of chick embryo fibroblasts by Rous sarcoma virus (Nagata, K., and Yamada, K. M. (1986) J. Biol. Chem. 261, 7531-7536; and Nagata, K., Saga, S., and Yamada, K. M. (1986) J. Cell Biol. 103, 223-229). In this paper, further study demonstrated that the total amount and the synthesis of hsp47 are also decreased by a factor of three in BALB/3T3 cells transformed by simian virus 40 (SV40). Higher synthesis was observed for BALB/3T3 cells in the resting state compared to those in the proliferating state. The synthesis of hsp47 in SV40-transformed cells, however, was consistently lower than that in normal cells irrespective of the cell density. Pulse label and chase experiments revealed that hsp47 was stable in the cells for at least 6 h and that there was no difference between normal and transformed BALB/3T3 cells in terms of the half-life. Decreases in the amount and the synthesis of hsp47 by transformation apparently correlate with the decreased synthesis of collagen in transformed cells. Immunoprecipitation using rat monoclonal antibody against hsp47 demonstrated the association of hsp47 with intracellular procollagen. Immunofluorescence studies using anti-hsp47 monoclonal antibody and anti-collagen antibody confirmed the co-localization of hsp47 and procollagen in both nonshocked and heat-shocked cells. Furthermore, we determined the biochemical characteristics of hsp47 of heat-shocked cells.